Abstract
INTRODUCTION
With a reported clinical incidence of 12%-34%, shoulder-hand syndrome is a major complication occurring within 2 weeks to 15 months after stroke. 1, 2 Clinical treatments include sympathetic neural blockage, Western medicines (non-steroidal oxaprozin and steroid drugs), physical and recuperative therapies (such as electric therapy at low or moderate frequency, ultrasound therapy, wax therapy, electric stimulation of the transcutaneous nerve, biological feedback therapy, centripetal pressurized winding therapy and soaking in ice water) and acupuncture. [3] [4] [5] [6] [7] [8] [9] [10] However, studies suggest that the curative effects of these therapies need to be confirmed by clinical evidence. 2, 11 Li N et al. Acupuncture and massage for shoulder-hand syndrome in hemiplegia patients
In this two-center randomized controlled clinical trial, the curative effects of acupuncture and massage for shoulder-hand syndrome were evaluated in hemiplegia patients.
METHODS
Diagnostic criteria 1) Stroke was diagnosed according to the diagnostic criteria approved at the 4th National Academic Conference on Cerebral Vascular Diseases held in 1995, and confirmed by CT and MRI of the head. 12 2) Shoulder-hand syndrome in hemiplegia was diagnosed by reference to the diagnostic criteria described in Chinese Rehabilitation Standards for Diagnosis and Treatment. 13 Inclusion criteria 1) Cases conforming to the diagnostic criteria for ischemic stroke. 2) Clinical symptoms of shoulder-hand syndrome include pain in the shoulder, fingers and wrist joint, restricted movement, swelling, vascular motor change, stiff fingers restricted in bending and acute pain on passive movement, conforming to stage I of the Steinbrocker criteria for shoulder-hand syndrome in hemiplegia. 3) Age 18-75 years. 4) Sufficient cognitive ability to consent to examination and treatment. 5) Fixed address or telephone number and agreement to long-term follow-up visits. 6) Agreement to participate in the study and sign informed consent.
Exclusion criteria 1) Shoulder-hand syndrome caused by a second stroke or due to cerebral hemorrhage, cerebral tumor or trauma. 2) Shoulder-hand syndrome at stage II or III. 3) Pain or restricted movement of the shoulder joint caused by dislocation (or semiluxation) of the shoulder joint, fracture or brachial plexus injury. 4) Severe heart, liver or kidney disease, severe cognitive dysfunction, aphasia, severe mental disorder, severe malnutrition, poor general condition or could not consent to examination and treatment.
Criteria for termination of study 1) Poor compliance influencing curative effect or safety. 2) Illness worsened due to new cerebral infarction or hemorrhage. 3) Unsuitable for massage or rehabilitation therapy due to heart rate during treatment reaching 30 beats/min, diastolic blood pressure higher than 120 mmHg or systolic pressure higher than 195 mm Hg, and/or angina pectoris due to fatigue or cardiac functional insufficiency above grade II.
General data
The 120 subjects in this series (80 cases from Huaxi Hospital and 40 cases from Chongqing Municipal TCM Hospital) were selected from 202 stroke patients treated during July 2008 to July 2010. They were randomly divided into an acupuncture-massage group and a rehabilitation group, with 60 cases in each. A random encoding plan was designed using SPSS software and concealed in an envelope. All patients finished the treatment and had a follow-up visit (Figure 1 ). There were no statistical differences (P>0.05) in general demographic data or degree of illness between the two groups before treatment (Table 1) .
Treatment methods
Diabetes, hypertension, hyperlipidemia and other diseases in the patients in both groups were individually treated by specialist doctors with appropriate medications.
Acupuncture-massage group 1) Electric acupuncture: Prescription: Sanjian (LI 3), Houxi (SI 3), Zhongzhu (SJ 3), Jianzhongshu (SI 15), Jianliao (SJ 14), Jianyu (LI 15), Shousanli (LI 10), Waiguan (SJ 5) and Tianzong (SI 11). Operation: The patient lay on the healthy side. All acupoints were sterilized and pricked rapidly with filiform needles (No. 30) in the muscular layer from the distal to the proximal end of the affected limb, using the lifting, thrusting and twirling technique with the uniform reinforcing-reducing method to induce the needling sensation. Two of three pairs of acupoints -Sanjian and Jianyu, Houxi and Jianliao, or Zhongzhu and Jianzhongshu -were alternately selected for connection to Han's electric acupuncture apparatus (LH202H) with a current sufficient to make the muscles around the points tremble slightly and to cause slight pain to the patient. The needles were left in place for 25 min. At the points that were not connected to the electric apparatus, the uniform reinforcing-reducing method was performed twice, for about 15 s each time. 2) Massage: from forearm to shoulder: Manipulation of forearm (for 10 min): The patient lay on the back or healthy side. The doctor used his/her palm and five fingers to gently press, rub and massage the patient's hand, wrist and elbow, especially at the Jing point, Shu point and He point of the Three Yang Channels, and then helped the patient to flex his/her fingers, palm and wrist without pain. Pressure could be applied at Chize, Shaohai, Shousanli and Hegu. Manipulation of shoulder (for 10 min): Rolling was performed from the elbow to the shoulder, especially along the Three Yang Channel distribution area, gradually increasing the force at a frequency of 30 rolls per min. During the procedure, Jianzhongshu, Jianlao and Jingyu could be pressed and rubbed as appropriate. Passive movement of shoulder joint (for 5 min): The patient was in a sitting position. The doctor, with one hand holding the patient's elbow and the other hand holding the shoulder, gently helped the patient to move his/her shoulder joint in a gradually increasing range without pain. Both acupuncture and massage were performed by practitioners over 3 years' experience Li N et al. Acupuncture and massage for shoulder-hand syndrome in hemiplegia patients
Rehabilitation group
1) The patient took a sitting position. The doctor, placing one hand on the affected pectoralis major muscle and the other hand on the lower angle of the scapula, helped the patient to move the scapula upward and downward, left and right for 15 min to relax the shoulder joint. 2) Pose training included maintaining a correct lying position, regularly changing the body position, Bobath exercise to clench the fist, changing from the prone to sitting position in bed, and changing from the sitting position to standing for 15 min. 3) PNF training was performed for 10 min. The above rehabilitation therapy was conducted by doctors with over 3 years' experience. The patients in both groups were treated once per day for six therapeutic courses; each course comprised five 202 
Indices and methods of observation
Primary indices: The numeric pain rating scale (NPRS) was used to evaluate pain when the shoulder joint was passively moved by 90°in the sitting position. The numbers of patients with shoulder-hand syndrome at Steinbrocker stage II or III after treatment were also recorded. According to the Steinbrocker classification for shoulder-hand syndrome, 14 in stage II, spontaneous pain and swelling of the hand are absent but there is obvious atrophy of the skin and small muscles of the hand and increasingly restricted finger movement; in stage III, the skin and muscles of the hand are obviously atrophied and the fingers are completely contracted. Secondary indices: Secondary indices were Fugl-Meyer evaluation of functional movement of the upper limb (including 33 items with a total score of 66) and Fugl-Meyer evaluation of functional movement of the hand (seven items with a total score of 14). The higher the total score, the more normal the movement. 13 The modified rankin scale (mrs) 15 was also used. Evaluation of safety: The incidence of dislocation of the shoulder joint, fainting during acupuncture, hematoma and other adverse reactions was determined. Each of the above indices was recorded before treatment, at the end of the 6-week treatment period and at the 12th-week follow-up visit, and was evaluated twice to avoid subjectivity from the patient and the evaluator.
Statistical methods
Statistical analysis was conducted using SPSS12.0 software. Measurement data were expressed as the mean ± standard deviation. Changes before and after treatment were compared between the two groups by analysis of variance or the Wilcoxon rank sum test. The chi-square test or non-parametric tests were used for enumeration data. One-sided tests were used in all cases. P<0.05 was regarded as statistically significant. Table 2 shows NPRS scores when the shoulder was passively moved before treatment, after treatment and at the follow-up visit. There was no statistical difference in NPRS score before treatment between the two groups. However, there were statistical differences (P<0.05) after the 6-week treatment and at the 3-month follow-up visit. Table 3 shows changes in the numbers of patients with stage II or III shoulder-hand syndrome after treatment. After treatment, fewer patients in the acupuncture-massage group had stage II or III shoulder-hand syndrome than in the rehabilitation group; this was a significant difference (P<0.05) that remained (P<0.05) at the 3-month follow-up visit, indicating that acupuncture-massage therapy is superior to rehabilitation therapy in treating shoulder-hand syndrome and preventing its deterioration. Table 4 shows Fugl-Meyer evaluation of the functional activity of the upper limb in both groups (including 33 items with a total score of 66).
RESULTS

NPRS score
Stage of shoulder-hand syndrome
Fugl-Meyer evaluation of upper limb
There was no statistical difference (P>0.05) in total score before treatment or at the 3-month follow-up visit between the two groups. However, there was a statistical difference (P<0.05) in total score after 6 weeks of treatment. Table 5 shows Fugl-Meyer evaluation of the functional activity of the hand in both groups (seven items with a total score of 14). The score for hand function before treatment differed from that after the 6-week treatment period and at the 3-month follow-up visit in both groups ( ba P<0.05), indicating that both therapies improved functional hand activity. There was no statistical difference (P>0.05) in the score after 6 weeks of treatment or at the 3-month follow-up visit between the two groups, indicating that the two therapies had a similar curative effect. Table 6 shows the MRS for both groups. There was no statistical difference (P>0.05) in MRS before treatment between the two groups. After treatment and at the 3-month follow-up visit, disability was improved in significantly more patients in the acupuncture-massage group than in the rehabilitation group (P<0.05).
Fugl-Meyer evaluation of hand
MRS
Appraisal of safety
No adverse reactions were found in any patient in either group. 
DISCUSSION
Shoulder-hand syndrome in hemiplegia patients after cerebral apoplexy manifests clinically with a painful shoulder, a swollen hand, severe pain on passive movement and, in the late stage, obvious atrophy of the skin and muscles on the affected side. Subbarao et al. 16 reported that only 23% of 125 cases of shoulder-hand syndrome due to hemiplegia regained the ability to perform activities of daily life, which was a lower percent- Li N et al. Acupuncture and massage for shoulder-hand syndrome in hemiplegia patients age than for hemiplegia patients without the syndrome. Clinical observations indicate that pain and edema are the signs of the syndrome at stage I. If not treated in a timely manner, stage I shoulder-hand syndrome will develop into stage II or III, possibly causing permanent deformity of the shoulder and hand, especially in the fingers, giving rise to further loss of function that can lead to disability. Traditional Chinese Medicine (TCM) holds that shoulder-hand syndrome in hemiplegia is due to damage to the brain caused by blood stasis, which blocks the channels to cause pain, limited movement and edema in the affected limb. In acupuncture-massage therapy, acupuncture at special points can dredge the channels and stop the pain, while massage can relax the muscles and activate the collateral circulation. However, the acupuncture and massage procedures should be standardized. In this clinical trial, acupoints were selected according to TCM theory on root-stem and origin-end relationships. [17] [18] [19] Sanjian (LI 3), Houxi (SI 3), Zhongzhu (SJ 3), Jianzhongshu (SI 15), Jianliao (SJ14) and Jianyu (LI 15) were pricked rapidly with No. 28 filiform needles, and electroacupuncture at 50 Hz with a suitable electric current was used to make the muscles around the points tremble slightly and elicit mild pain. The members of our research group believe that the parameters adopted for electric acupuncture may be important in stopping pain and eliminating swelling. After acupuncture, massage was performed from hand to shoulder. Points on the hand were pressed, rubbed and nipped, and the joints of the fingers, the palm and the wrist were flexed without pain. Rolling, pressing and rubbing manipulations were performed on the shoulder to stimulate the Three Yang Channels and to stop passive pain in the shoulder joint. At present, there is no adequate evidence in favor of any specific therapy for shoulder-hand syndrome in hemiplegia patients, so rehabilitation therapy is commonly used in clinical practice. In the present study, with the use of PNF training, Bobath therapy, shoulder relaxation and other rehabilitation methods in the control group, we found that comprehensive therapy with acupuncture to dredge the channels and massage to relax the muscles was superior to rehabilitation therapy (P<0.05) in improving pain in the affected upper limb and preventing deterioration of shoulder-hand syndrome. Acupuncture and massage can reduce disability according to the MRS, with a long-term effect (P<0.05). It was also found that electric acupuncture may alleviate pain in the affected upper limb, and was well accepted by the patients. The present study demonstrates that, after treatment and at the follow-up visit, the functional movement of the affected upper limb and hand were obviously improved in patients in both groups (P<0.05) as shown by Fugl-Meyer appraisal, indicating that both acupuncture-massage and rehabilitation therapies may improve movement, but acupuncture-massage therapy was superior to rehabilitation therapy in improving upper limb function (P<0.05). However, no significant difference was found in hand function between the two groups (P>0.05). In our view, the reason may be that acupuncture and massage can alleviate pain and improve joint movement, but repeated stimulation may help more in restoring the nipping and clenching function of the hand. Combined therapy with acupuncture and massage can alleviate pain in the affected limb, prevent the condition from worsening, improve limb function, enhance quality of life and reduce the disability rate in hemiplegia patients with shoulder-hand syndrome and is therefore worthy of recommendation in clinical practice.
